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Learning Objectives
Upon completion of this activity, participants will be able to:
• Analyze the problem of pediatric obesity in the United States
• Assess misperceptions of weight status among children and adolescents
• Evaluate how misperceptions of weight status may be linked with weight loss behaviors
• Distinguish additional factors associated with more weight loss behaviors
Introduction
The prevalence of obesity has more than doubled among US children and tripled among US adolescents during the past 30 years (1,2). Data from the National Health and Nutrition Examination Survey (NHANES) [2009] [2010] showed that nearly one-third of children and adolescents living in the United States were overweight or obese (1) .Obese children and adolescents are at increased risk for short-term health consequences (3), obesity in adulthood (4) , and health problems in adulthood (5) .
As the Health Belief Model suggests, to improve health, people need to be aware of the severity of their condition and acknowledge the benefits of taking steps to make positive changes in their health behavior (6) (7) (8) . In childhood obesity prevention and reduction, children's self-perceived weight status as well as parents' perception of their children's weight status may be important, because parents have considerable control over their children's lives, including opportunities to offer obesity interventions (9, 10) . However, weight misperception, the discordance between an individual's actual versus perceived weight status, has repeatedly been documented among overweight and obese people. Prior studies suggest that children and their parents often underestimate the child's weight status (11) (12) (13) .
Despite misperceptions of children's weight status, few studies using nationally representative samples have examined the association between weight misperception among children, adolescents, or their parents and attempts at weight loss. Accurate weight perception would seem necessary to identify risks for obesity-related chronic diseases and health behaviors, and recognition of overweight status may motivate overweight children and adolescents to modify their adverse lifestyle practices.
The objective of this study was to describe estimates of weight misperception among a nationally representative sample of US children and adolescents aged 8 to 15 years and their parents. We also examined the extent to which accurate personal and parental weight perception was associated with self-reported attempted weight loss by children and adolescents. Data from the 2007-2008 and 2009-2010 National Health and Nutrition Examination Survey (NHANES) were used for this investigation.
Methods

Study population and design
We examined data from NHANES, a nationally representative and multistage probability sample of the civilian, noninstitutionalized US population conducted by the National Center for Health Statistics (14, 15) . NHANES participants in these 2 surveys were interviewed in their homes on various demographic and health-related topics by using the computer-assisted personal interview (CAPI) system. For survey participants under 16 years of age, a proxy (parent) provided information, including child's age, sex, race/ethnicity, health insurance status, and annual household income. The proxy was also asked about his or her perception of the child's weight status. In addition, children and adolescents underwent a thorough physical examination, including measured height and weight using a standard protocol (16) in a mobile examination center (MEC). Self-reported weight history questions were asked directly for participants aged 8 to 15 years as part of the MEC interview.
Since 1999, NHANES data have been released biennially. We combined data from the 2 most recent consecutive cycles (2007-2008 and 2009-2010) to increase the available sample size. The overall unweighted NHANES response rates for the interview samples of these 2 surveys were 78.4% (2007) (2008) and 79.4% (2009) (2010) ; for the examined samples these rates were 75.4% (2007) (2008) and 77.3% (2009) (2010) . Our study population included participants aged 8 to 15 years who had proxy-reported home interviews and who were examined and interviewed at MECs. Participants without valid information on weight status and self-reported attempted weight loss were excluded (n = 202). We also excluded participants who were clinically underweight (n = 80), because no participant in this group reported trying to lose weight. This resulted in a final sample study size of 2,613 participants. We did not seek ethics approval from our institutional review board because the NHANES data are completely de-identified and publicly available.
Exposure variables
We used 3 weight-related measures, including personal and parental weight perception and measured weight status, to operationalize the primary exposure variables: personal weight misperception and parental weight misperception.
Perception of weight status from child and parent
We used CAPI questionnaires to measure personal weight perception by asking children and adolescents, "Do you consider yourself now to be . . . ?" Response options were "fat or overweight," "too thin," and "about the right weight." To assess parental perception of child's weight status, during the home interview parents were asked the question, "Do you consider (child or adolescent) now to be . . . ?" Response options were "overweight," "underweight," and "about the right weight."
Measured weight status
According to age-and sex-specific percentiles for body mass index (BMI) from the Centers for Disease Control and Prevention (CDC) (17) , participants' weight status was calculated by using measured height and weight obtained by trained interviewers during the physical examinations and proxy-reported age and sex obtained during the in-home interviews. Percentile categories of BMI were assigned according to the 2000 CDC growth charts (≥95th percentile, obese; 85th to <95th percentile, overweight; 5th to <85th percentile, healthy weight; and <5th percentile, underweight) (17) .
Misperception of weight status
We constructed 2 exposure variables of personal and parental weight misperception on the basis of perceived and measured weight status.
Children were determined to have overestimated or underestimated their weight status if they perceived their weight status as being heavier or lighter than their measured weight status. Children whose self-perceived weight status corresponded with their measured weight status were classified as accurate perceivers. Thus, personal weight misperception was categorized as overestimated, accurate, or underestimated. Following the same criteria, parental weight misperception was also categorized into the same 3 strata: overestimated, accurate, or underestimated.
Outcome variable
The primary outcome variable was self-reported attempted weight loss by children and adolescents. This was assessed by asking children and adolescents, "Which of the following are you trying to do about your weight?" Possible responses were "lose weight," "gain weight," "stay the same weight," and "not trying to do anything about your weight." Since self-reported attempted weight loss was defined as "trying to lose weight," we collapsed response options into 2 categories as either 1) trying to lose weight or 2) not trying to lose weight (includes "gain weight," "stay the same weight," and "not trying to do anything about your weight").
Covariates
Several covariates associated with weight loss in prior studies (13, 18) were examined, including a child's proxyreported age (8-15 years), sex (male, female), race/ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, or non-Hispanic other race), health insurance status (yes, no), and annual household income (<$20,000, $20,000 -<$35,000, $35,000-<$55,000, $55,000-<$75,000, ≥$75,000).
Data analysis
Prevalence estimates of personal and parental misperception of the child's weight were calculated with frequency distributions. Differences in sociodemographic characteristics according to self-reported attempted weight loss were examined by using the χ test for categorical variables and the t test for continuous variables; these analyses were stratified by the child's BMI classification.
Multivariable logistic regression analyses were used to examine the association between personal weight misperception, parental weight misperception, and self-reported attempted weight loss among children and adolescents according to their BMI classification strata. These analyses adjusted for several potential confounding variables including the child's age, sex, race/ethnicity, health insurance status, and annual household income. Interaction of personal or parental weight misperception with sex or race/ethnicity, and interaction between personal and parental weight misperception were examined. We estimated adjusted odds ratios (ORs) and 95% confidence intervals (CIs); sample weights and the stratification and clustering of the NHANES design were taken into account in all analyses.
Results
Sociodemographic characteristics of study population
A total of 2,613 participants (weighted N = 29,801,979) aged 8 to 15 years were included in the final sample (Table 1) . On the basis of measured BMI, 62.7% of children and adolescents were of healthy weight, 17.4% were overweight, and 19.8% were obese. Overall, the average age of our sample was 11.6 years (standard deviation, 2.3 y), 50.4% were aged 12 to 15 years, 49.1% were female, and 58.2% were white. The majority had health insurance coverage (90.4%) and an annual household income at or above $20,000 (83.9%). About one-third (33.4%) of children and adolescents selfreported attempted weight loss, including 15.2%, 49.0%, and 77.5% of healthy weight, overweight, and obese groups, respectively. No significant differences were found in the distribution of examined variables between trying to lose weight and not trying to lose weight, except for sex in the healthy weight group and race/ethnicity in the overweight and obese groups.
Personal and parental perceived weight status
Among all children and adolescents in our sample, 6.4% perceived their weight status as too thin, 74.8% as about right, and 18.9% as fat or overweight. On the basis of parental responses, 6.3% perceived their child's weight status as underweight, 74.4% as about right, and 19.3% as overweight. When the child's response matched the parent's response (ie, too thin vs underweight; about right vs about right; fat or overweight vs overweight), perceptions were concordant. In examining the extent of overall concordance between personal weight perception and parental weight perception, 82.4%, 71.2%, and 64.7% of children/adolescents and parents in healthy weight, overweight, and obese categories, respectively, shared the same responses on perceived weight status (Table 2 ).
Personal and parental weight misperception
In comparing differences between personal weight perception and measured weight status, 69.9% of children and adolescents perceived their weight status accurately, 27.3% underestimated, and 2.8% overestimated their measured weight status. In comparing differences between parental weight perception and measured weight status of the child, 73.7% of the parents perceived their child's weight status accurately, 25.2% underestimated and 1.1% overestimated their child's weight status.
In examining the accuracy rates of personal and parental weight perception within each BMI group, both children and adolescents (85.9%) and parents (88.3%) showed the highest accuracy rate when the child was in the healthy weight category (Figure) . However, only about one-fourth of children and adolescents and one-fifth of parents were able to accurately identify the child's weight status when the child was overweight. When the child was obese, parental weight perception had a higher accuracy rate (73.5%) than their child's weight perception (58.3%). Personal and parental weight misperception and self-reported attempted weight loss
The results of our multivariable-adjusted logistic regression models showed that the odds of self-reported attempted weight loss was nearly 10 times as high among healthy-weight children and adolescents who overestimated their actual weight status as among those who perceived their weight status accurately (reference group). The adjusted odds of selfreported attempted weight loss was 3.89 (95% CI, 2.37-6.41) and 2.91 (95% CI, 1.83-4.61) times as high for overweight and obese children and adolescents, respectively, who perceived their weight status accurately as among those who underestimated their actual weight status (reference group). Parental weight misperception, however, was not significantly associated with increased odds of self-reported attempted weight loss, irrespective of the child or adolescent's BMI status (Table 3 ).
In our multivariable-adjusted analyses, there were significant sex differences in self-reported weight loss attempts in the healthy weight group, with boys being less likely to have self-reported attempted weight loss (OR, 0.59; 95% CI, 0.39-0.88). There were no sex differences in the other weight groups. There were no significant differences in the association between race/ethnicity and self-reported attempted weight loss in the healthy weight and obese groups. However, among the overweight group, Hispanic blacks (OR, 2.03; 95% CI, 1.07-3.86) and Hispanics (OR, 2.23; 95% CI, 1.16-4.30) were significantly more likely to have self-reported attempted weight loss than non-Hispanic whites. Our analyses did not reveal any significant interaction of personal or parental weight misperception with sex or race/ethnicity, or interaction between personal and parental weight misperception.
Discussion
To the best of our knowledge, this was the first study to assess the effect of a child's personal weight misperception on self-reported attempted weight loss while also taking parental misperceptions of the child's weight status into account. In this nationally representative survey of children and adolescents aged 8 to 15 years and their parents, the proportion of personal and parental weight misperception was substantial, particularly among overweight children and adolescents and their parents. Accurate personal, but not parental, weight perception was positively associated with self-reported attempted weight loss among overweight and obese children and adolescents. However, healthy weight children and adolescents who overestimated their weight status made unnecessary weight loss attempts.
Although accurate personal perception of being either overweight or obese has been linked to greater motivation to engage in healthy weight-related behaviors (13), increasing evidence suggests that actual and perceived weight are often not in agreement, and this discordance is more common among overweight and obese people. Data from US (13) and Canadian (19) studies found that overweight and obese youth were more likely to misperceive their actual weight.
Where prior studies often collapsed overweight and obese into a single category of overweight (13, 20) , our study showed that personal misperception occurred more often when the child was overweight rather than obese. Further research is needed to determine what factors drive children's perceptions of their weight and how best to maintain an optimal weight profile during the early, formative years of childhood.
Parents tend to be most influential in a child's life and typically play a critical role in determining what food is available to their child as well as shaping eating behaviors (21). However, parents' actions involving the child's weight depend on their awareness of the child's actual weight status (22) . The published literature has shown an important disconnect between a child's actual weight and parental perception of their child's weight (23). Our results suggest that parents often do not perceive their child's weight status accurately and that this misperception occurs most frequently when the child is overweight.
Accurate awareness of weight status is one of the motivators in weight loss attempts. In childhood obesity research, parents' misperception of their child's elevated weight status has been shown to be a barrier to their child's participation in obesity prevention interventions (9) . Data from the Youth Risk Behavior Surveillance System have shown that overweight adolescents in grades 9 through 12 with accurate weight perception were more likely to report engaging in positive weight-related behaviors than those who misperceived their weight status (13) . An Australian study of adolescent students (grades [7] [8] [9] [10] [11] [12] found that overweight and obese children who accurately perceived their weight status were more likely to try to lose weight and to be more physically active than those who misperceived their weight status (24) . These prior studies, contrary to our study, did not examine the effect of a child's personal weight perception while also taking parental weight perception into account. Our findings suggest that a child's accurate weight perception was one of the major driving forces behind taking action to lose weight. In addition, although the child's personal weight perception agreed with parental weight perception only 77% of the time, we did not observe a significant interaction between personal and parental weight misperception. These findings should be interpreted with appropriate caution, however, since we did not know if these children and adolescents actually engaged in weight loss activity as they reported and if they did so voluntarily.
Our findings indicate that unnecessary weight loss attempts occurred among healthy weight children and adolescents who overestimated their weight status. Although appropriate weight loss can decrease the risk for chronic disease in adulthood, overemphasis on thinness in childhood and adolescence may lead to unhealthy weight-loss practices and misperceptions (25) . An ongoing concern remains that the preference for thinness in the mass media may have a negative influence in shaping children's and adolescents' concept of their ideal body image (25) . Because NHANES does not collect information about the child's body image, we were unable to examine the potentially important role of this factor in the present findings; however, several studies have shown that altered body image is associated with eating disorders, ineffective dieting, and low self-esteem among children and adolescents (26) (27) (28) . Future studies are needed to determine why normal-weight children perceive themselves as being overweight.
Although it is unclear what factors may cause misperception of actual weight status, a prior study suggested that children may develop false perceptions of normal-weight status when they are frequently exposed to overweight and obese people in their home and school environments (19) . A recent review suggested that parental weight misperception may be related to cultural beliefs about body size, lack of knowledge of the true definition of overweight, or unwillingness to accept that their child is overweight (29) . Future studies examining factors contributing to weight misperception are needed to develop effective interventions to help children and parents accurately assess weight status. In addition, among children who accurately self-identified as being overweight, not all were actively engaged in weight loss, suggesting that weight misperception is only one of the contributors to weight control.
The strengths of this study include its population-based design and its contemporary sample of nationally representative children and adolescents. In addition, weight status based on measured height and weight has reduced the potential for reporting bias compared with studies that use self-reported data (30) . Several limitations need to be acknowledged, however, when interpreting the present findings. First, NHANES data are cross-sectional, and our ability to infer causal pathways between weight misperception and attempted weight loss was limited. Second, we could not control for unmeasured, potentially confounding factors, such as child's pubertal stage and psychosocial factors; siblings' weight status; parent's sex, BMI, and education level; and family history of obesity because this information was not captured in NHANES. Third, because measured weight status was based on the cutpoints of BMI percentiles, the misperception may relate to the child's or parent's inability to accurately assess the quantitative cutpoints. Fourth, although our findings indicate that accurate parental weight perception is not significantly associated with attempted weight loss reported by children and adolescents, parents were not directly asked about what they were doing about their child's weight. Finally, attempted weight loss by children and adolescents was selfreported, which may be overreported because of social desirability bias. Future research on the validity of this measure is needed. In addition, participants who were trying to lose weight may not have been successful. This issue was not sufficiently captured in the NHANES data. Future longitudinal studies examining the effect of weight misperception on attempted weight loss and objectively measuring the success of weight loss are needed.
Our findings have important implications for childhood obesity prevention. Behavioral interventions for accurate weight perception are needed for children and parents, because intervention efforts related to weight loss may be ineffective if individuals do not recognize or acknowledge that they are overweight. Our findings indicate that one of the major driving forces behind taking action to lose weight comes from the child's perception, which suggests the importance of intervening with the child directly. Health campaigns promoting weight loss among children who are overweight or obese and promoting healthy weight maintenance among children with a normal BMI need to take this notion into consideration. Tables   Table 1 
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